
ABSTRACT
Introduction: Radioactive iodine (RAI) ablation is a well-established 
treatment modality for differentiated thyroid carcinoma (DTC). The 
Institute of Nuclear Medicine and Allied Sciences (INMAS), 
Rajshahi, has been providing RAI therapy for several years, and its 
management protocol was upgraded in 2015 by the Society of Nuclear 
Medicine Bangladesh. The objectives of this study were to assess the 
long-term outcome of RAI ablation in patients with DTC, evaluate 
therapeutic response in iodine-avid metastases, and determine the 
disease-free status of patients after treatment.

Materials and Methods: This retrospective study included 257 
patients diagnosed with DTC who received RAI ablation between 
January 2015 and December 2017 at INMAS, Rajshahi. All patients 
had previous surgical treatment. Based on risk stratification, low-risk 
patients received 30–100 mCi of iodine-131, while intermediate and 
high-risk patients received doses greater than 100–200 mCi. 
Follow-up assessment included diagnostic whole-body scintigraphy, 
serum thyroglobulin (Tg), anti-thyroglobulin antibody (anti-Tg Ab), 
and high-resolution ultrasound (HRUS) of the neck. Treatment 
response was categorized as complete response (CR) or persistent 
disease (PD).

Results: Among the 257 patients, 89 (34.63%) were male and 168 
(65.37%) were female. Five patients were lost to follow-up. Papillary 
carcinoma accounted for 235 cases (93.25%) while follicular 
carcinoma accounted for 17 cases (6.74%). After one year, 231 
patients (89.68%) were disease-free based on negative imaging and 
biochemical markers. Twenty-one patients required additional 
evaluation or therapy due to residual tissue or metastases. After an 
average follow-up of five years, complete response was observed in 
239 patients (94.84%) while persistent disease or recurrence occurred 
in 13 patients (5.16%).

Conclusion: RAI ablation is highly effective for achieving disease 
control in patients with DTC, particularly in iodine-avid locoregional 
disease. However, patients with iodine non-avid metastases show 
limited response and require alternative therapeutic strategies.
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INTRODUCTION

Differentiated thyroid carcinoma (DTC) is the most 
common endocrine malignancy worldwide, accounting 
for more than 90% of thyroid cancers (1). The two 
principal histological subtypes are papillary thyroid 
carcinoma (PTC) and follicular thyroid carcinoma (FTC). 
Although DTC generally has a favorable prognosis, 
recurrence and metastasis remain significant clinical 
concerns (2).

Management of DTC typically involves a combination of 
total or near-total thyroidectomy followed by radioactive 
iodine (RAI) ablation and long-term thyroid hormone 
suppression therapy. RAI ablation using iodine-131 plays 
a crucial role in eliminating residual thyroid tissue, 
treating microscopic disease and improving the 
sensitivity of follow-up investigations (3).

The therapeutic mechanism of iodine-131 is based on the 
ability of thyroid follicular cells to concentrate iodine 
through the sodium-iodide symporter. This property 
allows selective targeting of residual thyroid tissue and 
metastatic lesions that retain iodine avidity. RAI ablation 
has therefore become a cornerstone in the management of 
patients with intermediate and high-risk differentiated 
thyroid carcinoma (4).

However, not all patients respond equally to RAI therapy. 
Some metastatic lesions may become iodine non-avid 
due to dedifferentiation of tumor cells, resulting in 
resistance to RAI treatment and poorer outcomes (5). 
Identifying such cases early is important in guiding 
alternative therapeutic approaches, including targeted 
therapy, external beam radiotherapy, or surgery.

Thyroid cancer, particularly DTC, is becoming more 

common both globally and in Bangladesh (6). Nuclear 
medicine facilities have gradually expanded in recent 
years in this country. The Bangladesh Atomic Energy 
Commission established multiple institutes under the 
Institute of Nuclear Medicine and Allied Sciences 
(INMAS) network to provide diagnostic and therapeutic 
nuclear medicine services. Among them, the Institute of 
Nuclear Medicine and Allied Sciences at the Rajshahi 
Medical College campus has been providing RAI therapy 
for thyroid cancer patients for many years.

In 2015, treatment protocols at INMAS Rajshahi were 
updated following national recommendations from the 
Society of Nuclear Medicine Bangladesh (7). Evaluating 
the long-term outcome of patients treated under these 
protocols is important for assessing the effectiveness of 
current clinical practices. (8)

This study evaluated the five-year outcomes of patients 
with differentiated thyroid carcinoma who underwent 
radioactive iodine ablation at INMAS Rajshahi, focusing 
on treatment response in iodine-avid metastases and the 
disease-free status during follow-up.

PATIENTS AND METHODS 

Study Design

This Retrospective observational study was conducted at 
INMAS, Rajshahi, Rajshahi Medical College campus, 
Bangladesh. Data from the registered DTC patients of 
thyroid division of INMAS, Rajshahi were collected 
from institutional records.

Study Population

A total of 257 patients diagnosed with differentiated 
thyroid carcinoma who underwent radioactive iodine 
ablation between January 2015 and December 2017 were 
included. All patients had previously undergone surgical 
treatment, mostly total or near-total thyroidectomy.

Inclusion Criteria

• Histologically confirmed differentiated thyroid 
carcinoma

• Patients who underwent surgical treatment 
followed by RAI ablation

• Patients treated between January 2015 and 
December 2017

• Availability of follow-up data

Exclusion Criteria

• Patients with incomplete records

• Patients who did not receive RAI therapy

• Patients lost to follow-up before initial evaluation

Five patients were lost during follow-up and therefore 
excluded from final outcome analysis.

Risk Stratification

Patients were categorized into risk groups according to 
clinicopathological characteristics such as tumor size, 
lymph node involvement, extrathyroidal extension, and 
distant metastasis, in accordance with established thyroid 
cancer management guidelines.

Radioactive Iodine Therapy Protocol

All patients received oral iodine-131 therapy after 
appropriate preparation including thyroid hormone 
withdrawal.

Dose selection was based on risk stratification:

• Low-risk patients: 30–100 mCi

• Intermediate- and high-risk patients: >100–200 
mCi

Patients were admitted to isolation wards as required for 
radiation safety until the exposure level reached 
acceptable limits.

Follow-up Protocol

After RAI ablation, patients were followed up 
periodically with clinical evaluation and laboratory 
investigations. Follow-up assessment of the patient 
included diagnostic whole-body scan (WBS), serum 
thyroglobulin (Tg) measurement, anti-thyroglobulin 
antibody (Anti-Tg Ab) level and high-resolution 
ultrasound (HRUS) of the neck. Additional imaging 
modalities were utilized where clinically indicated.

Outcome Measures

Treatment response was categorized into two groups:

Complete Response (CR): CR was considered if the 
patient showed no abnormal uptake on diagnostic 

whole-body scan, HRUS of neck was unremarkable and 
Tg and anti-Tg were undetectable or very low Tg levels.

Persistent Disease (PD): PD was considered if there was 
evidence of structural disease in whole body scan or 
persistently elevated Tg levels or evidence of metastasis 
in HRUS of neck.

RESULTS

A total of 257 patients were initially enrolled in the study. 
Patient demographics are shown in Table-1. The 
male-to-female ratio was 1:1.9, indicating a higher 
prevalence among females. The median age of the 
patients was 43 years, with a standard deviation (SD) of 
approximately 11.5 years, indicating a moderate spread 
of age distribution around the mean. Five patients were 
lost to follow-up, leaving 252 patients for final analysis.

Table-1: Demographic characteristics of the 
differentiated thyroid carcinoma patients attending 
INMAS, Rajshahi 

Histopathological Distribution

Among the analyzed patients:

• Papillary carcinoma: 235 patients (93.25%)

• Follicular carcinoma: 17 patients (6.74%)

Papillary carcinoma was therefore the predominant 
histological subtype.

One-Year Treatment Outcome

After one year of follow-up, 231 patients (89.68%) were 
considered disease-free. These patients had negative 
diagnostic whole-body scan findings. Serum Tg and 
Anti-Tg antibody levels were within acceptable limits 

and HRUS of the neck showed no evidence of residual 
disease

Figure 1: High resolution ultrasound (HRUS) image 
showing cervical lymphadenopathy with microcalcifications 
(suspicious for metastasis).

Additional Interventions

Among the remaining 21 patients (10.31%), 4 required a 
second RAI ablation due to residual thyroid tissue, while 2 
patients demonstrated iodine-avid cervical lymph node 
metastasis. A larger group of 10 patients exhibited iodine 
non-avid lymph node metastasis. Additionally, 1 patient 
presented with diffuse iodine-avid pulmonary metastasis 
and required three ablation sessions. Iodine non-avid distant 
metastases were also observed, including lung metastasis in 
2 patients and bone metastasis in another 2 patients.

Figure 2: Patients requiring additional interventions 
after one year of RAI ablation are shown with the type 
of metastases

Repeated ablation in iodine non-avid metastasis showed 
disappearance of metastatic lymph nodes in only one patient.

Five-Year Outcome

The average follow-up duration was five years Fand the final outcomes is showed in table-02:
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resistance to RAI treatment and poorer outcomes (5). 
Identifying such cases early is important in guiding 
alternative therapeutic approaches, including targeted 
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Thyroid cancer, particularly DTC, is becoming more 

Radioiodine Dose and Biochemical Markers

In patients with complete response mean administered 
RAI dose was 86.4 ± 28.3 mCi. Subsequent follow-up 
revealed their initial average Tg level was 32.5 ng/ml and 
average follow-up Tg level: 1.3 ng/ml.

For patients with persistent disease, the mean 
administered RAI dose was 338 ± 17.5 mCi, average 
initial Tg level was 163.2 ng/ml and average follow-up 
Tg level was 182.0 ng/ml with rising trend.

DISCUSSION

Differentiated thyroid carcinoma generally has an 
excellent prognosis, especially when treated with surgery 
followed by radioactive iodine ablation (9). The present 
study demonstrated a high rate of complete response 
among patients treated at INMAS Rajshahi.

The predominance of female patients observed in this 
study is consistent with global epidemiological patterns 
of thyroid cancer (10). Previous studies have reported 
that thyroid carcinoma occurs two to three times more 
frequently in females than males (11).

Papillary carcinoma constituted more than 90% of cases 
in this cohort. This finding aligns with international data 
showing papillary carcinoma as the most common 
subtype of differentiated thyroid cancer (12).

The one-year disease-free rate of nearly 90% observed in 
this study reflects the effectiveness of combined surgical 
and RAI therapy. Similar results have been reported in 
several international studies where RAI ablation 
significantly reduced recurrence rates and improved 
disease-free survival (4).

Another important finding was the difference in 
treatment response between iodine-avid and iodine 
non-avid metastases. Patients with iodine-avid 
metastases responded well to repeated RAI therapy, while 
those with non-avid metastases showed poor response. 
This observation has been widely reported in previous 
literature (5).

The five-year complete response rate of 94.84% in the 
present study indicates favorable long-term outcomes. 
Comparable survival and disease-free rates have been 
reported in other studies evaluating the effectiveness of 
RAI therapy in differentiated thyroid carcinoma (13).

Serum thyroglobulin proved to be an important 
biomarker in monitoring treatment response. Patients 
who achieved complete response demonstrated a marked 
decline in Tg levels during follow-up, whereas patients 
with persistent disease showed persistently elevated or 
rising Tg levels.

Despite the overall favorable outcome, a small proportion 
of patients developed persistent disease or recurrence. 
Management of these patients remains challenging, 
especially when metastases are iodine non-avid. In such 
cases, alternative treatment modalities including targeted 
therapies and external beam radiotherapy may be 
considered (14).

The findings of this study highlight the effectiveness of 
RAI ablation in the management of differentiated thyroid 
carcinoma within the Bangladeshi healthcare context. 
Continued monitoring and further research involving 
larger patient populations will help refine treatment 
protocols and improve outcomes.

CONCLUSION

Radioactive iodine ablation is highly effective in 
achieving treatment goals in patients with differentiated 
thyroid carcinoma, particularly in cases with iodine-avid 
residual disease or metastasis. The majority of patients in 
this study achieved complete response after RAI ablation 
with favorable long-term outcomes.

However, patients with iodine non-avid metastases 
showed limited response to repeated RAI therapy. These 
cases require alternative therapeutic strategies and closer 
monitoring. Long-term follow-up using imaging and 

biochemical markers remains essential for early detection 
of recurrence and optimal patient management.
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Medical College campus has been providing RAI therapy 
for thyroid cancer patients for many years.

In 2015, treatment protocols at INMAS Rajshahi were 
updated following national recommendations from the 
Society of Nuclear Medicine Bangladesh (7). Evaluating 
the long-term outcome of patients treated under these 
protocols is important for assessing the effectiveness of 
current clinical practices. (8)

This study evaluated the five-year outcomes of patients 
with differentiated thyroid carcinoma who underwent 
radioactive iodine ablation at INMAS Rajshahi, focusing 
on treatment response in iodine-avid metastases and the 
disease-free status during follow-up.

PATIENTS AND METHODS 

Study Design

This Retrospective observational study was conducted at 
INMAS, Rajshahi, Rajshahi Medical College campus, 
Bangladesh. Data from the registered DTC patients of 
thyroid division of INMAS, Rajshahi were collected 
from institutional records.

Study Population

A total of 257 patients diagnosed with differentiated 
thyroid carcinoma who underwent radioactive iodine 
ablation between January 2015 and December 2017 were 
included. All patients had previously undergone surgical 
treatment, mostly total or near-total thyroidectomy.

Inclusion Criteria

• Histologically confirmed differentiated thyroid 
carcinoma

• Patients who underwent surgical treatment 
followed by RAI ablation

• Patients treated between January 2015 and 
December 2017

• Availability of follow-up data

Exclusion Criteria

• Patients with incomplete records

• Patients who did not receive RAI therapy

• Patients lost to follow-up before initial evaluation

Five patients were lost during follow-up and therefore 
excluded from final outcome analysis.

Risk Stratification

Patients were categorized into risk groups according to 
clinicopathological characteristics such as tumor size, 
lymph node involvement, extrathyroidal extension, and 
distant metastasis, in accordance with established thyroid 
cancer management guidelines.

Radioactive Iodine Therapy Protocol

All patients received oral iodine-131 therapy after 
appropriate preparation including thyroid hormone 
withdrawal.

Dose selection was based on risk stratification:

• Low-risk patients: 30–100 mCi

• Intermediate- and high-risk patients: >100–200 
mCi

Patients were admitted to isolation wards as required for 
radiation safety until the exposure level reached 
acceptable limits.

Follow-up Protocol

After RAI ablation, patients were followed up 
periodically with clinical evaluation and laboratory 
investigations. Follow-up assessment of the patient 
included diagnostic whole-body scan (WBS), serum 
thyroglobulin (Tg) measurement, anti-thyroglobulin 
antibody (Anti-Tg Ab) level and high-resolution 
ultrasound (HRUS) of the neck. Additional imaging 
modalities were utilized where clinically indicated.

Outcome Measures

Treatment response was categorized into two groups:

Complete Response (CR): CR was considered if the 
patient showed no abnormal uptake on diagnostic 

whole-body scan, HRUS of neck was unremarkable and 
Tg and anti-Tg were undetectable or very low Tg levels.

Persistent Disease (PD): PD was considered if there was 
evidence of structural disease in whole body scan or 
persistently elevated Tg levels or evidence of metastasis 
in HRUS of neck.

RESULTS

A total of 257 patients were initially enrolled in the study. 
Patient demographics are shown in Table-1. The 
male-to-female ratio was 1:1.9, indicating a higher 
prevalence among females. The median age of the 
patients was 43 years, with a standard deviation (SD) of 
approximately 11.5 years, indicating a moderate spread 
of age distribution around the mean. Five patients were 
lost to follow-up, leaving 252 patients for final analysis.

Table-1: Demographic characteristics of the 
differentiated thyroid carcinoma patients attending 
INMAS, Rajshahi 

Histopathological Distribution

Among the analyzed patients:

• Papillary carcinoma: 235 patients (93.25%)

• Follicular carcinoma: 17 patients (6.74%)

Papillary carcinoma was therefore the predominant 
histological subtype.

One-Year Treatment Outcome

After one year of follow-up, 231 patients (89.68%) were 
considered disease-free. These patients had negative 
diagnostic whole-body scan findings. Serum Tg and 
Anti-Tg antibody levels were within acceptable limits 

and HRUS of the neck showed no evidence of residual 
disease

Figure 1: High resolution ultrasound (HRUS) image 
showing cervical lymphadenopathy with microcalcifications 
(suspicious for metastasis).

Additional Interventions

Among the remaining 21 patients (10.31%), 4 required a 
second RAI ablation due to residual thyroid tissue, while 2 
patients demonstrated iodine-avid cervical lymph node 
metastasis. A larger group of 10 patients exhibited iodine 
non-avid lymph node metastasis. Additionally, 1 patient 
presented with diffuse iodine-avid pulmonary metastasis 
and required three ablation sessions. Iodine non-avid distant 
metastases were also observed, including lung metastasis in 
2 patients and bone metastasis in another 2 patients.

Figure 2: Patients requiring additional interventions 
after one year of RAI ablation are shown with the type 
of metastases

Repeated ablation in iodine non-avid metastasis showed 
disappearance of metastatic lymph nodes in only one patient.

Five-Year Outcome

The average follow-up duration was five years Fand the final outcomes is showed in table-02:
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Gender Frequency (%) 
Male 89 (34.63%) 
Female 168 (65.37%) 

  n = 257 
Age distribution of patients 
15-20 yrs 5 (1.9%) 
21-30 yrs 29 (11.3%) 
31-40 yrs 72 (28.0%) 
41-50 yrs 85 (33.1%) 
51-60 yrs 46 (17.9%) 
61-70 yrs 20 (7.8%) 

Iodine Non-avid Lymph 
Node Metastasis, 10

Residual Thyroid Tissue 
despite Ablation, 4

Iodine-avid Cervical 
Lymph Node 
Metastasis, 2

Iodine Non-avid Lung 
Metastasis, 2

Iodine Non-avid Bone 
Metastasis, 2

Diffuse Iodine-avid 
Pulmonary Metastasis , 

1

Patients Requiring Additional Interventions after 1yr of Ablation

Iodine Non-avid Lymph Node Metastasis
Residual Thyroid Tissue despite Ablation
Iodine-avid Cervical Lymph Node Metastasis
Iodine Non-avid Lung Metastasis
Iodine Non-avid Bone Metastasis
Diffuse Iodine-avid Pulmonary Metastasis
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ABSTRACT
Introduction: Radioactive iodine (RAI) ablation is a well-established 
treatment modality for differentiated thyroid carcinoma (DTC). The 
Institute of Nuclear Medicine and Allied Sciences (INMAS), 
Rajshahi, has been providing RAI therapy for several years, and its 
management protocol was upgraded in 2015 by the Society of Nuclear 
Medicine Bangladesh. The objectives of this study were to assess the 
long-term outcome of RAI ablation in patients with DTC, evaluate 
therapeutic response in iodine-avid metastases, and determine the 
disease-free status of patients after treatment.

Materials and Methods: This retrospective study included 257 
patients diagnosed with DTC who received RAI ablation between 
January 2015 and December 2017 at INMAS, Rajshahi. All patients 
had previous surgical treatment. Based on risk stratification, low-risk 
patients received 30–100 mCi of iodine-131, while intermediate and 
high-risk patients received doses greater than 100–200 mCi. 
Follow-up assessment included diagnostic whole-body scintigraphy, 
serum thyroglobulin (Tg), anti-thyroglobulin antibody (anti-Tg Ab), 
and high-resolution ultrasound (HRUS) of the neck. Treatment 
response was categorized as complete response (CR) or persistent 
disease (PD).

Results: Among the 257 patients, 89 (34.63%) were male and 168 
(65.37%) were female. Five patients were lost to follow-up. Papillary 
carcinoma accounted for 235 cases (93.25%) while follicular 
carcinoma accounted for 17 cases (6.74%). After one year, 231 
patients (89.68%) were disease-free based on negative imaging and 
biochemical markers. Twenty-one patients required additional 
evaluation or therapy due to residual tissue or metastases. After an 
average follow-up of five years, complete response was observed in 
239 patients (94.84%) while persistent disease or recurrence occurred 
in 13 patients (5.16%).

Conclusion: RAI ablation is highly effective for achieving disease 
control in patients with DTC, particularly in iodine-avid locoregional 
disease. However, patients with iodine non-avid metastases show 
limited response and require alternative therapeutic strategies.

Keywords: Differentiated thyroid carcinoma, Radioactive iodine, 
Papillary thyroid carcinoma, Follicular thyroid carcinoma, 
whole-body scan, Serum thyroglobulin, Anti-thyroglobulin antibody.
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INTRODUCTION

Differentiated thyroid carcinoma (DTC) is the most 
common endocrine malignancy worldwide, accounting 
for more than 90% of thyroid cancers (1). The two 
principal histological subtypes are papillary thyroid 
carcinoma (PTC) and follicular thyroid carcinoma (FTC). 
Although DTC generally has a favorable prognosis, 
recurrence and metastasis remain significant clinical 
concerns (2).

Management of DTC typically involves a combination of 
total or near-total thyroidectomy followed by radioactive 
iodine (RAI) ablation and long-term thyroid hormone 
suppression therapy. RAI ablation using iodine-131 plays 
a crucial role in eliminating residual thyroid tissue, 
treating microscopic disease and improving the 
sensitivity of follow-up investigations (3).

The therapeutic mechanism of iodine-131 is based on the 
ability of thyroid follicular cells to concentrate iodine 
through the sodium-iodide symporter. This property 
allows selective targeting of residual thyroid tissue and 
metastatic lesions that retain iodine avidity. RAI ablation 
has therefore become a cornerstone in the management of 
patients with intermediate and high-risk differentiated 
thyroid carcinoma (4).

However, not all patients respond equally to RAI therapy. 
Some metastatic lesions may become iodine non-avid 
due to dedifferentiation of tumor cells, resulting in 
resistance to RAI treatment and poorer outcomes (5). 
Identifying such cases early is important in guiding 
alternative therapeutic approaches, including targeted 
therapy, external beam radiotherapy, or surgery.

Thyroid cancer, particularly DTC, is becoming more 

Radioiodine Dose and Biochemical Markers

In patients with complete response mean administered 
RAI dose was 86.4 ± 28.3 mCi. Subsequent follow-up 
revealed their initial average Tg level was 32.5 ng/ml and 
average follow-up Tg level: 1.3 ng/ml.

For patients with persistent disease, the mean 
administered RAI dose was 338 ± 17.5 mCi, average 
initial Tg level was 163.2 ng/ml and average follow-up 
Tg level was 182.0 ng/ml with rising trend.

DISCUSSION

Differentiated thyroid carcinoma generally has an 
excellent prognosis, especially when treated with surgery 
followed by radioactive iodine ablation (9). The present 
study demonstrated a high rate of complete response 
among patients treated at INMAS Rajshahi.

The predominance of female patients observed in this 
study is consistent with global epidemiological patterns 
of thyroid cancer (10). Previous studies have reported 
that thyroid carcinoma occurs two to three times more 
frequently in females than males (11).

Papillary carcinoma constituted more than 90% of cases 
in this cohort. This finding aligns with international data 
showing papillary carcinoma as the most common 
subtype of differentiated thyroid cancer (12).

The one-year disease-free rate of nearly 90% observed in 
this study reflects the effectiveness of combined surgical 
and RAI therapy. Similar results have been reported in 
several international studies where RAI ablation 
significantly reduced recurrence rates and improved 
disease-free survival (4).

Another important finding was the difference in 
treatment response between iodine-avid and iodine 
non-avid metastases. Patients with iodine-avid 
metastases responded well to repeated RAI therapy, while 
those with non-avid metastases showed poor response. 
This observation has been widely reported in previous 
literature (5).

The five-year complete response rate of 94.84% in the 
present study indicates favorable long-term outcomes. 
Comparable survival and disease-free rates have been 
reported in other studies evaluating the effectiveness of 
RAI therapy in differentiated thyroid carcinoma (13).

Serum thyroglobulin proved to be an important 
biomarker in monitoring treatment response. Patients 
who achieved complete response demonstrated a marked 
decline in Tg levels during follow-up, whereas patients 
with persistent disease showed persistently elevated or 
rising Tg levels.

Despite the overall favorable outcome, a small proportion 
of patients developed persistent disease or recurrence. 
Management of these patients remains challenging, 
especially when metastases are iodine non-avid. In such 
cases, alternative treatment modalities including targeted 
therapies and external beam radiotherapy may be 
considered (14).

The findings of this study highlight the effectiveness of 
RAI ablation in the management of differentiated thyroid 
carcinoma within the Bangladeshi healthcare context. 
Continued monitoring and further research involving 
larger patient populations will help refine treatment 
protocols and improve outcomes.

CONCLUSION

Radioactive iodine ablation is highly effective in 
achieving treatment goals in patients with differentiated 
thyroid carcinoma, particularly in cases with iodine-avid 
residual disease or metastasis. The majority of patients in 
this study achieved complete response after RAI ablation 
with favorable long-term outcomes.

However, patients with iodine non-avid metastases 
showed limited response to repeated RAI therapy. These 
cases require alternative therapeutic strategies and closer 
monitoring. Long-term follow-up using imaging and 

biochemical markers remains essential for early detection 
of recurrence and optimal patient management.
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common both globally and in Bangladesh (6). Nuclear 
medicine facilities have gradually expanded in recent 
years in this country. The Bangladesh Atomic Energy 
Commission established multiple institutes under the 
Institute of Nuclear Medicine and Allied Sciences 
(INMAS) network to provide diagnostic and therapeutic 
nuclear medicine services. Among them, the Institute of 
Nuclear Medicine and Allied Sciences at the Rajshahi 
Medical College campus has been providing RAI therapy 
for thyroid cancer patients for many years.

In 2015, treatment protocols at INMAS Rajshahi were 
updated following national recommendations from the 
Society of Nuclear Medicine Bangladesh (7). Evaluating 
the long-term outcome of patients treated under these 
protocols is important for assessing the effectiveness of 
current clinical practices. (8)

This study evaluated the five-year outcomes of patients 
with differentiated thyroid carcinoma who underwent 
radioactive iodine ablation at INMAS Rajshahi, focusing 
on treatment response in iodine-avid metastases and the 
disease-free status during follow-up.

PATIENTS AND METHODS 

Study Design

This Retrospective observational study was conducted at 
INMAS, Rajshahi, Rajshahi Medical College campus, 
Bangladesh. Data from the registered DTC patients of 
thyroid division of INMAS, Rajshahi were collected 
from institutional records.

Study Population

A total of 257 patients diagnosed with differentiated 
thyroid carcinoma who underwent radioactive iodine 
ablation between January 2015 and December 2017 were 
included. All patients had previously undergone surgical 
treatment, mostly total or near-total thyroidectomy.

Inclusion Criteria

• Histologically confirmed differentiated thyroid 
carcinoma

• Patients who underwent surgical treatment 
followed by RAI ablation

• Patients treated between January 2015 and 
December 2017

• Availability of follow-up data

Exclusion Criteria

• Patients with incomplete records

• Patients who did not receive RAI therapy

• Patients lost to follow-up before initial evaluation

Five patients were lost during follow-up and therefore 
excluded from final outcome analysis.

Risk Stratification

Patients were categorized into risk groups according to 
clinicopathological characteristics such as tumor size, 
lymph node involvement, extrathyroidal extension, and 
distant metastasis, in accordance with established thyroid 
cancer management guidelines.

Radioactive Iodine Therapy Protocol

All patients received oral iodine-131 therapy after 
appropriate preparation including thyroid hormone 
withdrawal.

Dose selection was based on risk stratification:

• Low-risk patients: 30–100 mCi

• Intermediate- and high-risk patients: >100–200 
mCi

Patients were admitted to isolation wards as required for 
radiation safety until the exposure level reached 
acceptable limits.

Follow-up Protocol

After RAI ablation, patients were followed up 
periodically with clinical evaluation and laboratory 
investigations. Follow-up assessment of the patient 
included diagnostic whole-body scan (WBS), serum 
thyroglobulin (Tg) measurement, anti-thyroglobulin 
antibody (Anti-Tg Ab) level and high-resolution 
ultrasound (HRUS) of the neck. Additional imaging 
modalities were utilized where clinically indicated.

Outcome Measures

Treatment response was categorized into two groups:

Complete Response (CR): CR was considered if the 
patient showed no abnormal uptake on diagnostic 

whole-body scan, HRUS of neck was unremarkable and 
Tg and anti-Tg were undetectable or very low Tg levels.

Persistent Disease (PD): PD was considered if there was 
evidence of structural disease in whole body scan or 
persistently elevated Tg levels or evidence of metastasis 
in HRUS of neck.

RESULTS

A total of 257 patients were initially enrolled in the study. 
Patient demographics are shown in Table-1. The 
male-to-female ratio was 1:1.9, indicating a higher 
prevalence among females. The median age of the 
patients was 43 years, with a standard deviation (SD) of 
approximately 11.5 years, indicating a moderate spread 
of age distribution around the mean. Five patients were 
lost to follow-up, leaving 252 patients for final analysis.

Table-1: Demographic characteristics of the 
differentiated thyroid carcinoma patients attending 
INMAS, Rajshahi 

Histopathological Distribution

Among the analyzed patients:

• Papillary carcinoma: 235 patients (93.25%)

• Follicular carcinoma: 17 patients (6.74%)

Papillary carcinoma was therefore the predominant 
histological subtype.

One-Year Treatment Outcome

After one year of follow-up, 231 patients (89.68%) were 
considered disease-free. These patients had negative 
diagnostic whole-body scan findings. Serum Tg and 
Anti-Tg antibody levels were within acceptable limits 

and HRUS of the neck showed no evidence of residual 
disease

Figure 1: High resolution ultrasound (HRUS) image 
showing cervical lymphadenopathy with microcalcifications 
(suspicious for metastasis).

Additional Interventions

Among the remaining 21 patients (10.31%), 4 required a 
second RAI ablation due to residual thyroid tissue, while 2 
patients demonstrated iodine-avid cervical lymph node 
metastasis. A larger group of 10 patients exhibited iodine 
non-avid lymph node metastasis. Additionally, 1 patient 
presented with diffuse iodine-avid pulmonary metastasis 
and required three ablation sessions. Iodine non-avid distant 
metastases were also observed, including lung metastasis in 
2 patients and bone metastasis in another 2 patients.

Figure 2: Patients requiring additional interventions 
after one year of RAI ablation are shown with the type 
of metastases

Repeated ablation in iodine non-avid metastasis showed 
disappearance of metastatic lymph nodes in only one patient.

Five-Year Outcome

The average follow-up duration was five years Fand the final outcomes is showed in table-02:
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Figure 3: (A) Whole body scan after 1 year of RAI ablation shows empty thyroid bed but patchy uptake in both lung fields, 
suggesting iodine-avid bilateral diffuse pulmonary metastasis. (B) Chest CT image showing micrometastasis in both lungs. 
(C) SPECT-CT fusion image showing bilateral lung metastasis.

Outcome Frequency (%) 

Complete response (CR) 239 patients (94.84%) 
Persistent Disease (PD) or Recurrence 13 patients (5.16%) 
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Radioiodine Dose and Biochemical Markers

In patients with complete response mean administered 
RAI dose was 86.4 ± 28.3 mCi. Subsequent follow-up 
revealed their initial average Tg level was 32.5 ng/ml and 
average follow-up Tg level: 1.3 ng/ml.

For patients with persistent disease, the mean 
administered RAI dose was 338 ± 17.5 mCi, average 
initial Tg level was 163.2 ng/ml and average follow-up 
Tg level was 182.0 ng/ml with rising trend.

DISCUSSION

Differentiated thyroid carcinoma generally has an 
excellent prognosis, especially when treated with surgery 
followed by radioactive iodine ablation (9). The present 
study demonstrated a high rate of complete response 
among patients treated at INMAS Rajshahi.

The predominance of female patients observed in this 
study is consistent with global epidemiological patterns 
of thyroid cancer (10). Previous studies have reported 
that thyroid carcinoma occurs two to three times more 
frequently in females than males (11).

Papillary carcinoma constituted more than 90% of cases 
in this cohort. This finding aligns with international data 
showing papillary carcinoma as the most common 
subtype of differentiated thyroid cancer (12).

The one-year disease-free rate of nearly 90% observed in 
this study reflects the effectiveness of combined surgical 
and RAI therapy. Similar results have been reported in 
several international studies where RAI ablation 
significantly reduced recurrence rates and improved 
disease-free survival (4).

Another important finding was the difference in 
treatment response between iodine-avid and iodine 
non-avid metastases. Patients with iodine-avid 
metastases responded well to repeated RAI therapy, while 
those with non-avid metastases showed poor response. 
This observation has been widely reported in previous 
literature (5).

The five-year complete response rate of 94.84% in the 
present study indicates favorable long-term outcomes. 
Comparable survival and disease-free rates have been 
reported in other studies evaluating the effectiveness of 
RAI therapy in differentiated thyroid carcinoma (13).

Serum thyroglobulin proved to be an important 
biomarker in monitoring treatment response. Patients 
who achieved complete response demonstrated a marked 
decline in Tg levels during follow-up, whereas patients 
with persistent disease showed persistently elevated or 
rising Tg levels.

Despite the overall favorable outcome, a small proportion 
of patients developed persistent disease or recurrence. 
Management of these patients remains challenging, 
especially when metastases are iodine non-avid. In such 
cases, alternative treatment modalities including targeted 
therapies and external beam radiotherapy may be 
considered (14).

The findings of this study highlight the effectiveness of 
RAI ablation in the management of differentiated thyroid 
carcinoma within the Bangladeshi healthcare context. 
Continued monitoring and further research involving 
larger patient populations will help refine treatment 
protocols and improve outcomes.

CONCLUSION

Radioactive iodine ablation is highly effective in 
achieving treatment goals in patients with differentiated 
thyroid carcinoma, particularly in cases with iodine-avid 
residual disease or metastasis. The majority of patients in 
this study achieved complete response after RAI ablation 
with favorable long-term outcomes.

However, patients with iodine non-avid metastases 
showed limited response to repeated RAI therapy. These 
cases require alternative therapeutic strategies and closer 
monitoring. Long-term follow-up using imaging and 

biochemical markers remains essential for early detection 
of recurrence and optimal patient management.
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According to Tagay et al., patients with thyroid cancer 
frequently experience anxiety and depressive symptoms 
due to the uncertainty of the disease and treatment 
outcomes (13). Similarly, Dagan et al. reported that 
hospitalization and isolation during radioiodine therapy 
may contribute to emotional stress in some patients. 
However, the majority of patients adapt well to 
treatment when appropriate counseling and support are 
provided (14).

The study also evaluated the relationship between anxiety 
levels and sociodemographic factors, particularly gender 
and marital status, among patients undergoing treatment. 
Although females demonstrated slightly higher 
proportions of anxiety across all categories, the 
association between gender and anxiety level was not 
found statistically significant (P > 0.5). This finding 
suggests that, despite a higher observed frequency in 
females, this may only be due to chance, and gender 
alone may not be a strong independent predictor of 
anxiety. Previous studies have reported similar trends, 
where females tend to exhibit higher psychological 
distress due to biological, hormonal, and psychosocial 
factors. However, statistical significance is not 
consistently observed across all populations (15).

In contrast, marital status showed a more noticeable 
relationship with anxiety levels. Unmarried patients were 
more likely to have minimal anxiety, whereas married 
patients exhibited higher proportions of mild, moderate, 
and severe anxiety. This may be explained by the 
increased psychosocial responsibilities among married 
individuals, including concerns about family, children, 
and financial stability. A cancer diagnosis often amplifies 
these concerns, contributing to greater emotional distress 
(16). This particular finding requires further study and 
evaluation to determine the extent of the correlation.
Although marriage is generally considered a source of 
emotional and social support, the present findings suggest 
a counter-intuitive increase in anxiety among married 
patients. This may have been influenced by sociocultural 
factors, particularly in developing countries, where family 
dependency and role expectations are significant. Married 
individuals may experience additional pressure related to 
treatment outcomes and their ability to maintain family 
roles, thereby increasing anxiety levels (17-19). 

Overall, anxiety appears to be a multifactorial condition 
influenced by complex interactions between 
demographic and psychosocial factors rather than a 
single variable. These findings emphasize the importance 
of incorporating routine psychological assessment and 
support services into patient care, particularly for those 
with higher perceived social burdens. Further large-scale 
studies with multivariate analysis are recommended to 
clarify these associations.

A limitation of the present study is that the number of 
patients receiving the higher dose (200 mCi) was relatively 
small compared to other groups, which may influence the 
statistical comparison. Future studies with larger sample 
sizes and evaluation of additional psychosocial factors 
may provide a better understanding of anxiety among 
patients undergoing radioiodine therapy.

CONCLUSION

In Bangladesh, limited awareness and social 
misconceptions about radioactive therapy, along with 
inadequate psychological counseling services, lead to 
increased anxiety among patients awaiting nuclear 
medicine procedures. The study found that thyroid 
carcinoma patients experience significant pre-treatment 
anxiety before radioiodine treatment. Implementing early 
psychological screening and integrating counseling into 
standard care could greatly enhance the emotional 
well-being and treatment experience of these patients.
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Radioiodine Dose and Biochemical Markers

In patients with complete response mean administered 
RAI dose was 86.4 ± 28.3 mCi. Subsequent follow-up 
revealed their initial average Tg level was 32.5 ng/ml and 
average follow-up Tg level: 1.3 ng/ml.

For patients with persistent disease, the mean 
administered RAI dose was 338 ± 17.5 mCi, average 
initial Tg level was 163.2 ng/ml and average follow-up 
Tg level was 182.0 ng/ml with rising trend.

DISCUSSION

Differentiated thyroid carcinoma generally has an 
excellent prognosis, especially when treated with surgery 
followed by radioactive iodine ablation (9). The present 
study demonstrated a high rate of complete response 
among patients treated at INMAS Rajshahi.

The predominance of female patients observed in this 
study is consistent with global epidemiological patterns 
of thyroid cancer (10). Previous studies have reported 
that thyroid carcinoma occurs two to three times more 
frequently in females than males (11).

Papillary carcinoma constituted more than 90% of cases 
in this cohort. This finding aligns with international data 
showing papillary carcinoma as the most common 
subtype of differentiated thyroid cancer (12).

The one-year disease-free rate of nearly 90% observed in 
this study reflects the effectiveness of combined surgical 
and RAI therapy. Similar results have been reported in 
several international studies where RAI ablation 
significantly reduced recurrence rates and improved 
disease-free survival (4).

Another important finding was the difference in 
treatment response between iodine-avid and iodine 
non-avid metastases. Patients with iodine-avid 
metastases responded well to repeated RAI therapy, while 
those with non-avid metastases showed poor response. 
This observation has been widely reported in previous 
literature (5).

The five-year complete response rate of 94.84% in the 
present study indicates favorable long-term outcomes. 
Comparable survival and disease-free rates have been 
reported in other studies evaluating the effectiveness of 
RAI therapy in differentiated thyroid carcinoma (13).

Serum thyroglobulin proved to be an important 
biomarker in monitoring treatment response. Patients 
who achieved complete response demonstrated a marked 
decline in Tg levels during follow-up, whereas patients 
with persistent disease showed persistently elevated or 
rising Tg levels.

Despite the overall favorable outcome, a small proportion 
of patients developed persistent disease or recurrence. 
Management of these patients remains challenging, 
especially when metastases are iodine non-avid. In such 
cases, alternative treatment modalities including targeted 
therapies and external beam radiotherapy may be 
considered (14).

The findings of this study highlight the effectiveness of 
RAI ablation in the management of differentiated thyroid 
carcinoma within the Bangladeshi healthcare context. 
Continued monitoring and further research involving 
larger patient populations will help refine treatment 
protocols and improve outcomes.

CONCLUSION

Radioactive iodine ablation is highly effective in 
achieving treatment goals in patients with differentiated 
thyroid carcinoma, particularly in cases with iodine-avid 
residual disease or metastasis. The majority of patients in 
this study achieved complete response after RAI ablation 
with favorable long-term outcomes.

However, patients with iodine non-avid metastases 
showed limited response to repeated RAI therapy. These 
cases require alternative therapeutic strategies and closer 
monitoring. Long-term follow-up using imaging and 

biochemical markers remains essential for early detection 
of recurrence and optimal patient management.
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According to Tagay et al., patients with thyroid cancer 
frequently experience anxiety and depressive symptoms 
due to the uncertainty of the disease and treatment 
outcomes (13). Similarly, Dagan et al. reported that 
hospitalization and isolation during radioiodine therapy 
may contribute to emotional stress in some patients. 
However, the majority of patients adapt well to 
treatment when appropriate counseling and support are 
provided (14).

The study also evaluated the relationship between anxiety 
levels and sociodemographic factors, particularly gender 
and marital status, among patients undergoing treatment. 
Although females demonstrated slightly higher 
proportions of anxiety across all categories, the 
association between gender and anxiety level was not 
found statistically significant (P > 0.5). This finding 
suggests that, despite a higher observed frequency in 
females, this may only be due to chance, and gender 
alone may not be a strong independent predictor of 
anxiety. Previous studies have reported similar trends, 
where females tend to exhibit higher psychological 
distress due to biological, hormonal, and psychosocial 
factors. However, statistical significance is not 
consistently observed across all populations (15).

In contrast, marital status showed a more noticeable 
relationship with anxiety levels. Unmarried patients were 
more likely to have minimal anxiety, whereas married 
patients exhibited higher proportions of mild, moderate, 
and severe anxiety. This may be explained by the 
increased psychosocial responsibilities among married 
individuals, including concerns about family, children, 
and financial stability. A cancer diagnosis often amplifies 
these concerns, contributing to greater emotional distress 
(16). This particular finding requires further study and 
evaluation to determine the extent of the correlation.
Although marriage is generally considered a source of 
emotional and social support, the present findings suggest 
a counter-intuitive increase in anxiety among married 
patients. This may have been influenced by sociocultural 
factors, particularly in developing countries, where family 
dependency and role expectations are significant. Married 
individuals may experience additional pressure related to 
treatment outcomes and their ability to maintain family 
roles, thereby increasing anxiety levels (17-19). 

Overall, anxiety appears to be a multifactorial condition 
influenced by complex interactions between 
demographic and psychosocial factors rather than a 
single variable. These findings emphasize the importance 
of incorporating routine psychological assessment and 
support services into patient care, particularly for those 
with higher perceived social burdens. Further large-scale 
studies with multivariate analysis are recommended to 
clarify these associations.

A limitation of the present study is that the number of 
patients receiving the higher dose (200 mCi) was relatively 
small compared to other groups, which may influence the 
statistical comparison. Future studies with larger sample 
sizes and evaluation of additional psychosocial factors 
may provide a better understanding of anxiety among 
patients undergoing radioiodine therapy.

CONCLUSION

In Bangladesh, limited awareness and social 
misconceptions about radioactive therapy, along with 
inadequate psychological counseling services, lead to 
increased anxiety among patients awaiting nuclear 
medicine procedures. The study found that thyroid 
carcinoma patients experience significant pre-treatment 
anxiety before radioiodine treatment. Implementing early 
psychological screening and integrating counseling into 
standard care could greatly enhance the emotional 
well-being and treatment experience of these patients.
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